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Jet Propulsion
Laboratory

Mars in all its glory

Summer vacation photos were
never like this. JPL's Mars
Global Surveyor, that intrepid
explorer that has been study-
ing the planet since 1997,
recently snapped a new set of
photographs, revealing sur-
face detail never before seen.
These detailed images, select-
ed from a collage of 20 new
snapshots, show everything
from tiny ridges on valley
floors and sand dunes, possi-
bly iced on top, to craters
formed by meteors and water
ice clouds hanging over vol-
canoes. The images, taken by
the camera on MGS and
processed by principal inves-
tigator Dr. Michael Malin of
Malin Space Science Systems,
Inc., were unveiled this week
at the fifth International Mars
Conference, held at Caltech.
The complete set of pictures
illustrating a variety of geolog-
ic formations is available at
http://photojournal.jpl.nasa.goer
http:/www.msss.com.
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Fast-spinning mini-asteroid could be water-rich oasi

make until the 22nd centytysaid the approximately 1,000 asteroid:dozen of these tiny asteroids have
By DIANE AINSWORTH Dr. Jon Giogini, who was on the measured to date. In addition tcever been found and, until npw
A lumpy sphere about the sizeradar team at JPL, “so we werethese findings, the minerals inhardly anything was known about
of a baseball diamond, known asvery lucky this asteroid was dis 1998 KY26 are thought to containthe nature of these objects.
1998 KY26, is spinning so swiftly covered right before it made a won about a million gallons of water  Ostro and his colleagues used the
that its day ends almost as soon aderfully close approach. Fromenough to fill two or three 70-meter-diameter (230-foot) Deep
it begins, said DrSteven Ostro, these observations we've tripled theDlympic-sized swimming pools, Space Station 14 antenna dish at
whose radar observations of thetime interval over which we can Ostro said. Goldstone, Calif., to transmit radar
object appear in the July 23 issuepredict the asteroid’ orbit accu “This asteroid is quite literally signals continuously to the asteroid,
of Science magazine. rately We now know its orbit from an oasis for future space explorand turned one of two new 34-meter-
1998 KY26, the smallest solar 1911 to 2099. Vith optical obser ers,” he said. “Its optical and radaidiameter (12-foot) beamwaveguide
system object ever studied in detailvations, we only knew its orbit properties suggest a compositiolantennas, the Deep Space Station 13
was observed June 2-8, 1998, shorbetween the years 1959 and 2024.like carbonaceous chondrite meteantenna, on the rocky object to-col
ly after its fortuitous discovery  Ostro said the observations areorites, which contain complex lect echoes bouncing back. The two-
passing Earth at a close range o breakthrough for asteroid sciencesrganic compounds that have beeantenna configuration, called a
800,000 kilometers (half a million and a milestone in scientists’shown to have nutrient value.“bistatic configuration,” is invalu
miles), or about twice the distanceexploration of the small bodies of These could be used as soil table for studying very closely
between Earth and the moon. Ostrahe solar system. “Enormous num grow food for future human out approaching asteroids.
and an international team ofbers of objects this small areposts. And amongthe 25,000 0rs “The asteroid was so close that
astronomers, including 13 radar-scithought to exist very close to asteroids with very reliably known we were receiving its signal back in
entists and two optical observersEarth, but this is the first time orbits, 1998 KY26 is in an orbit less than five seconds,” Ostro said.
from JPL, used a radar telescope inve've been able to study one inthat makes it the most accessible t“That was too fast for one antenna
California and optical telescopes indetail,” he said. “Ironicallythis a spacecraft.” switching back and forth from a
the Czech Republic, Hawaii, asteroid is smaller than the radar The solar system is thought tctransmitting to receiving mode.
Arizona and California to image the instruments we used to observe it."contain about 10 million asteroidsOur investigations of dutatis and
30-meter (100-foot), water-rich ball 1998 KY 265 rotation period this small in orbits that crossseveral other asteroids were -pri
as it twirled through space. was calculated at just 10.7 min Earths, and about 1 billion in the marily bistatic, but the only time
“The 1998 radar observationsutes, compared to 24 hours formain asteroid belt between Marswe've ever used a bistatic radar for
were the best anyone will be able tcEarth and at least several hours foand Jupiter Howevery only a few initial detection of an asteroid was
during the Goldstone observations
Special Events Calendalr i
1998 KY265 color and radar
Fr|day, Ju|y 23 WednesdayAugust il reflectivity showed similarities to
carbonaceous chondrites, primor
Earth. They contain complex
organic compounds as well as 10
percent to 20 percent watebome

r1968, exactly 30 years ago, during
the very first asteroid radar tracking
experiment.”
Alcoholics Anon ; . : . dial meteorites which formed dur
ymous—Meeting  JPL Dance Club—Meeting at Associated Refiees of JPL/Caltech %, =~ 0 "oy 5 o0 o
at 11:30 a.m. Mondays, Uesdays, noon in Building 300-217. Board—Meeting at 10 am. at the gd I'kg ks f yd !
Thursdays (women only) and Caltech Credit Union, 528 Foothill and uniiké any rocks formed on

Fridays. For more information, call JPL Perl Users Gioup—Meeting Blvd., La Cafada.

Occupational Health Services at extat noon in Buildin 1-127. .
P atnoo uilding 30 JPL Drama Club—Meeting at

4-33109. - a. ; .
noon in Building 301-127. carbonaceous chondrites contain

Codependents  Anonymous- Wednesday July 28 amino acids and nucleic acids,
y Y which are the building blocks of

Meeting at noon every uesday
Call Occupational Health Services Thursday, August 5
at ext. 4-3319.

JPL Gun Club—Meeting at noon
in Building 183-328.

proteins and DNA, and hence, are
of interest to scientists trying to
unravel the origins of life.

A second team of astronomers
used optical telescopes to track

JPL Drama Club—Meeting at

noon in Building 301-127.
Gay, Leshian and Bisexual
Support Group—Meets the first JPL ~ Toastmasters — Club—

and third Fridays of the month atMeeting at 5:30 p.m. in the
noon in Building 11-117. Call Building 167 conference room.
employee assistance counselofGuests welcome. For more infor

1998 KY26, which was discovered
by the University of Arizon&
Spacewatch telescope, the wasld’

Friday, August 6

Cynthia Cooper at ext. 4-3680 ormation, contact Mary Sue O’Brien jp| Perl Users Group—Meeting first instrument dedicated to

Randy Herrera at ext. 3-0664. at ext. 4-5090.

Thursday, July 29

JPL Golf Club—Meeting at noon
in Building 306-302.

Parent Supportt Group—Meets
the fourth Tiesday of the month at
noon. For location, call Jayne
Dutra at ext. 4-6400.

Senior  Caregivers  Suppot
Group—Meets the second and
fourth Wednesdays of the month af] -

6:30 p.m. at the Senior Care Frlday, JUly 30
Network, 837 S. Fair Oaksva.,

Pasadena, conference room #1JPL Dance Club—Meeting at
Call (626) 397-310. noon in Building 300-217.

searching for near-Earth asteroids.
Dr. Petr Pravec of the Czech
Republics Academy of Sciences
said collisions likely gave 1998
KY26 its rapid spin.

Amateur  Rocketry  Club— But one way or anothePravec
Meeting in 301-169 at noon. Thesaid, this objecs 10.7-minute
club, now in its forming stage, meet:“day” is the shortest of any known
once a month and lauch rockets thobject in the solar system. “The
following weekend. Anybody wish motion of the sky would be 135
ing to fly anything that could be times faster than it is on Earth,” he
called a rocket is welcome. Contacsaid. “Sunrises and sunsets take
Chuck Lahmeye4-0713. See KY26, page 4

at noon in Building 301-127.

Wednesday August
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Deep Space 1 set to make close flyb

Craft will pass within 15 km of astad 1992 KD

July 23, 1999

By JOHN G. WATSON

Deep Space 1 has been remar
ably successful with a complicated
mission. Now the 44-member oper
ations team, busy working out of
mission control facilities on the
second floor of historic building
230, is preparing to undertake 3
still more challenging assignment
the spacecraft is poised tg
encounter asteroid 1992 KD o
WednesdayJuly 28, at 9:46 p.m.
Pacific time, marking the closest
flyby of an asteroid ever attempted

“Busy” may be an understate
ment. Unlike missions of yore,
when flyby activities were solidi
fied long in advance, at press timg
the small team continued to tes
and make modifications to the
flyby sequence. Wth an overall
compression of the developmen
timeline, the encounter has prove
to be challenging indeed in more
ways than one.

The spacecraf’ new
autonomous navigation system, o
AutoNay will attempt to guide
Deep Space 1 to just under 15 kilo
meters (9.3 miles) of the asterad’
surface. During the encountehe
spacecraft will fly past the asteroid
at a relative velocity of about
56,000 kilometers per hour
(35,000 miles per hour).

The Deep Space 1 spacecraft will zip past asteroid 1992 KD on July
The encounter will provide an 28 at about nine miles, marking the closest flyby ever attempted.

opportunity to complete the final 5

percent of testing of AutoNav

through which the spacecraft keepinstrument that studies the threekilometers (0.6 to 3 miles), they deep space mission. Having been

track of its location in space anddimensional distribution of ions know little else about the object. proven in flight, ion drives are like

makes trajectory changes
remain on course.

Deep Space 1 has complete
validation of its 1 other new tech discovered

duct several investigations.

in May 1992, by rain.

future spacecraft smaller and less
expensive, and those concerned
with making spacecraft more
autonomous. Many of the tech
nologies are designed to make
spacecraft smalleless expensive
and capable of more independent
decision-making so that they rely
less on tracking and intervention
by ground controllers.

The mission has exceeded
almost all of its technology valida
tion requirements by conducting
more extensive tests than had been
planned. As one dramatic example,
the ion engine, which was required
to thrust for a minimum of 200
hours, has in fact been operated for
nearly 1,800 hours to date.

Deep Space 1 has also tested
the feasibility of compressing mis
sion preparation periods to as short
as 39 months from initial concept
through launch and of reducing
mission budgets to substantially
less than that of other recent
NASA missions. Deep Space 1 is
budgeted at $152 million, includ
ing design, development, launch
and operations.

Xenon, the same gas that fills
photo flash tubes and glows bright
ly in many lighthouse bulbs, is the
propellant for the ion propulsion
system. Although this type of
engine has been tested in labs and
on Earth-orbiting satellites, only
now has it been flight-tested as the
primary propulsion source on a

tcand electrons, or plasma, will con With this flyby, they can learn ly to be used on many future deep
more about its shape, size, surfacepace and Earth-orbiting missions
Asteroid 1992 KD, which was composition, mineralogy and ter that would otherwise be impracti

cal or unafordable with conven

nologies. Since testing of theseastronomers Eleanor Helin and The diminutive Deep Space 1tional propulsion systems.

technologies is at the heart of theKenneth Lawrence of JPL, wasspacecraft, reaching just

2.5 The mission also features

mission, the flyby and its sciencechosen from more than 100 flyby meters (8.2 feet) in height, wasthree key experiments that give

return is a bonus. The ambitiouspossibilities.
encounter is a high-risk endeavo

launched on October 24, 1998the spacecraft more autonomy in
In addition to their value for onboard a Delta Il rocket from navigating and general decision-

whose success is by no meanengineering future space missionsCape Canaveral Air Station, FL. Itmaking. Autonomous navigation,
guaranteed but whose findingsimages and other data returnednarked the first launch of NAS& when combined with ion propul
should there be significant datefrom this encounter will greatly New Millennium Program, testing sion, “is like having ona' car find

return, will be of great interest to assist scientists in their understandand validating new technologies inits own way from Los Angeles to

the science community

ing of the fundamental propertiesa series of deep space and EarthAashington, D.C.,

arrive in a

The asteroid and the spactof asteroids. Asteroid 1992 KD observing missions. This is one ofdesignated parking space, and do
environment surrounding it makewas chosen from more than 100he first-ever deep space NASAIt all while getting 300 miles to

scientifically interesting tajets for flyby possibilities. Its elliptical missions to have

technology the gallon,”

said Dr Marc

two advanced, highly integratedorbit curves within and outside rather than science, as its keyRayman, Deep Space sl'chief

science instruments. During theMars’ orbit of the Sun, at its most focus.

mission engineer and deputy mis

flyby, an integrated spectrometeidistant extending more than three The technologies that havesion manager

and imaging instrument is schedtimes farther from the Sun thanbeen tested on Deep Space 1-gen JPL manages the Deep Space 1
uled to send back images taken ilEarth. Although scientists believeerally fall into two categories: mission for NASAs Office of
infrared and visible light while an its diameter is approximately 1 to 5those concerned with makingSpace Sciencé&l
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Near-Earth object scale helps risk communicatio

A new risk-assessment scal
similar to the Richter scale used
for earthquakes will help planetar
scientists communicate better wit
the public and the media about th
potential dangers posed by aste
oids and comets that might collide
with Earth.

Zero or one on the 10-point
scale mean virtually no chance o
impact or damage to Earth; 1(
means a certain global climatig
catastrophe.

The scale was created by.D
Richard P Binzel, professor of
Earth, Atmospheric and Planeta
Sciences at the Massachuset
Institute of TEchnology in
Cambridge, MA. It is named the
Torino Impact Hazard Scale for the
Italian city in which the scale was
initially adopted, during a June 199
workshop led by the Internationa
Astronomical Union (IAU).

“This is a case of a high-conse
guence but low-probability event,
and it is a dificult aspect of human
nature to figure out what level of
anxiety we should have about a
approaching asteroid or comet,
Binzel explained. ARTIST RENDITION BY DON DAVIS FOR NASA AMES RESEARCH CENTER

“I hope the Brino scale will put
in perspective whether a Near-Ear
Object merits public concern.”

The scale is being endorset
officially today by the IAU in an has ever had a value greater thadeveloped for the surveillance of System exploration in NASA
announcement at the Unitedone, noted Binzel, who has beerEarth-orbiting satellites. It has Office of Space Science.

Nations UNISRCE Il conference working on the scale for five years.detected almost 250,000 asteroids “If we ever find an object with
in Vienna, Austria. Several asteroids that had initialto date, more than any othera value greater than one, the scale

“What | find especially impor hazard scale values of one haveource. Only about 200 of thosewill be an efective way to com
tant about the drino impact scale been reclassified into categoryare considered near-Earth objectsmunicate the resulting risk.”
is that it comes in time to meetzero after additional orbit mea On the other hand, tiny mete A more detailed explanation of
future needs as the rate of discovsurements showed that the chancesrite fragments as big as grains othe points on the drino scale and
eries of Near-Earth Objects contin of impact with the Earth were zero.sand bombard Earth constantlyrelated graphics are available at
ues to increase,” said DHans “Nobody should lose sleep and objects the size of a small cakhttp:// impact.arc.nasa.goud
Rickman, IAU Assistant General over an asteroid in the zero or onehit a few times a yeaAn asteroid
Secretary category’ he added. “Scientist- bigger than a mile across might hit

Based on the orbit trajectory astronomers havendone a very once every 100,000 to one million
for a given near-Earth object, thegood job of communicating to the years on average. Y26
scale takes into account thepublic the relative danger of colli Once an asteroid is detected; sc
objects size and speed as well asion with an asteroid. Those of usentists use tracking data from a tinyContinued from page 2
the probability that it will come who are confronted with this section of its orbit to calculate where
into contact with Earth. The should have some means of clearlyt will be in 10, 15 or 100 years. about two minutes on Earth, but on
scale can be used at fdifent communicating about it, so as to There is some uncertainty in1998 KY26, they would take less
levels of complexity by scien clearly inform but not confuse the this prediction because the orbithan 1 second.o(’d see a sunrise
tists, science journalists and thepublic.” measurements are not perfect aror sunset every five minutes.”
general public. Increasingly  sophisticated the path of an near-Earth objec  Dr. Scott Hudson of \Ashington

Close encounters withafino equipment, partially funded by may be altered by gravity if it pass State University in Pullman found
scale values from one to seven ar@lASA, such as the Lincoln Near es close to Earth or another planethe asteroid shape particularly
categorized as “events meritingEarth Asteroid Research (LIN As more information is gatheredsurprising. Asteroids thousands of
careful monitoring” to “threaten EAR) project at MITS Lincoln about a particular asteroid, itstimes lager have spherical shapes
ing events.” Certain collisions Laboratory in Lexington, MA, is placement on the scale can bas a result of their lge masses and
merit values of eight, nine or 10,being used to detect and track adjusted accordingly strong gravitational fields, he said.
depending on whether the impactgrowing number of the estimated “The Torino scale is a major 1998 KY26 is very unusual, hew
enegy is lage enough to cause 2,000 near-Earth objects ¢mr advance in our ability to explain ever because gravity and mass play
local, regional or global devasta than about a half-mile (one kilo the hazard posed by a particulano significant role in its shape.
tion. meter) in diameter The LINEAR near-Earth object,” said DiCarl Instead, the objest shape is the

No asteroid identified to date project uses technology originally Pilcher science director for Solar result of collisiondd

tAn asteroid crashes into Earth's surface, kicking up enough debris to send the planet into a nuclear win -
ter. The International Astronomical Union has endorsed a new risk assessment scale, called the T orino
Impact Hazard Scale, to guide astronomers' ratings of the potential hazards of incoming objects.
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New deep sea prob
ready to explore
Monterey kelp tank

By DIANE AINSWORTH t(_)m-dwellers, such as salps
siphonophores, crustaceans a

A new aluminum deep seagelatinous animals only recentl
probe, the prototype of onediscovered at such depths.
designed to withstand crushing “The instruments we are get
pressures and extreme temperaing ready to test in a very con
tures, is set to be lowered to depthsrolled and safe aquatic environ
of 9 meters (30 feet) in Monterey ment will be able to record wate
Bay Aquariums giant kelp forest temperatures in the throat of
July 28 as part of NASAhunt for vent, capture video and miero
clues to lifes origins. scopic images of the walls of the

JPLs Lloyd French and Dr vent, and record spectral or fluo
Arthur “Lonne” Lane will sink the rescent signatures of mineral
new package of underwater camand bioluminescent life dwelling
eras, temperature sensors, opticen these crevices,” said Lane
and a spectrometer into the emerlead scientist of the Underwate| -
ald waters of a controlled aquaticVolcanic \ént Mission probe. “If
environment teeming with algae, it works, we’ll deploy it in Tahiti
kelp and fish to test the instru next month.”
ments for a more rigorous dive The Tahiti dive will be "
coming up in late August. focused on gathering prelimi|

What does it take to preparenary data as a stepping stone |
for these underwater feats offuture proposed planetary mis
robotic ingenuity? sions to explore more extremg

“About three or four checkout liquid and ice environments o
dives beforehand in the kelp tankother planets. The developme
and a lot of careful observation toof new technologies and instru
make sure the instruments arement housing to safeguard del
performing the way they cate sensors and imaging equif
should,” said French, who will ment in extreme, high-pressur
don the divels garb and descendenvironments will take many
with the latest instrument pack years to design and test in a
age. Lane, meanwhile, will men ideal place such as Lakeatok,
!tor measurements from : the Antarctica, an ancient bowl 0.]PL’s Lloyd French operates a deep sea probe from the bottom of
g}igur\?viﬂtes delmgfq Lﬁi:fh?q;gggeg%igr\év?}z ztggt fltl:‘\e‘;') e:)beonuetal’:lilotor:é 9-meter kelp tank in a test of precursor instruments last year
mission operations coordinator frozen surface. Eventuallthese square inch. yipical water temper notions of the temperature ranges gt
directs underwater radio commu instrumented probes will be senatures inside the vents range fronwhich life can function,” Lane said.
nications with both the divers asto the Martian polar caps anc200 degrees C (392 degrees F) to Last yearLane and French, in
well as other team members.  frozen oceans thought to exist omore than 350 degrees C (66Xollaboration with Dr Gary

All of this is being done in Jupitets moon, Europa, and posdegrees F) and drop quickly toMcMurtry of the University of
preparation for a deep sea dive teible hydrocarbon lakes orambient temperatures of about 4Hawaii, developed and deployed
volcanic vents dfthe coast of Saturns moon, Ttan. degrees C (39 degrees F) outsidan instrumented probe into the
Tahiti in August and September  Instruments that can measur of the vents. Forbidden ¥nt Fields near the
That dive, to be conducted by theprimitive biological communities  To date, the @anisms living summit of the Lo’ihi seamount,
French Institute of Research andn extreme environments can bnear the vents have been foundn underwater Hawaiian volcano.
Exploitation of the Sea, with tested now that scientists have dicinhabiting waters only outside of That probe was tested last year i
involvement from the University covered primitive life near vel the vents. But layers of strangeMonterey aquariuns’ kelp tank
of Hawaii and NASA/JPL, will canic vents. Gelatinous materiegelatinous material attached tobefore its deployment in Hawaii.
test the capabilities of JRL in hydrothermal vents andgan the vents are presumed to be “The probe was capable only
instrument package in volcanicisms thriving outside of theseorganic and biogenic. of limited visual imaging and
vents found at depths of betweenremote cracks are found primariljResearchers have reported that otemperature determination at
900 and 3,600 meters (2,970 andht tectonic plate junctions at temat least one occasion the gedepths of approximately 1,500
11,880 feet). Most of these peratures ranging from nearly 8(appeared to emanate directlymeters (4,950 feet),” French said
cracks are found in the sea floordegrees Centigrade (170 degredfrom a vent throat. “Since that time, we've been able
and some are known to nurtureFahrenheit) to almost 400 degree  “If there are indeed life forms to increase the depths at which
primitive, jelly-like omanisms C (750 degrees F) and at pressurpresent inside these vents, theithese instruments can operate t
and a pageantry of macabre-botas high as 6,000 pounds pepresence may challenge accept See Montery, page 7
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Jason-1 instruments pass critical performance te:

By DIANE AINSWORTH

With one instrument through
the starting gate and into space
craft integration, the second ang
third of five instruments that will
fly aboard next year's Jason-
ocean topography satellite havg
passed their environmental testing
at JPL and Goddard and are abo
to be shipped to France.

Jasors microwave radiometer
designed and built at JPL to mea
sure atmospheric water vapor
passed its preshipment review o
April 14 and is now housed at|
Alcatel Space Industries, Inc.,
Cannes, France, which is unde
contract to Centre National
d'Etudes Spatiales on the join
NASA-CNES mission. After adéi
tional testing, the instrument will
start integration with the 500-kido § .
gram (1,100-pound) spacecratft. = - — i - =

"We finished the environmental The jason-1 spacecraft, successor to T OPEX/Poseidon, will carry five instruments to measure sea-sur -
testing phase on the microwaveface topography and monitor global ocean circulation after its launch in May 2000.
radiometer in April and shipped
the instrument to Alcatel, where an
additional set of stand-alone perinstrument, a French-built, next-of the spacecraft's velocjtyalti- Spacecraft integration and test
formance tests were completed, generation  altimeter  called tude, latitude and longitude. Theseing started in March 1999 and will
said Randy Dodge, Jason-1 payPoseidon-2, is in development atcoordinates are critical to reliablecontinue through early 2000. After
load engineer at JPL. "The instruthe  French space agencymeasurements of sea-surfaccompletion of testing by the
ment is ready for installation in the Kunstmann said. The new altime heights with respect to land and tcFrench space agency and Alcatel,
payload module of the satellite."ter is a low powerow mass, solid three-dimensional modeling of tentatively set for April 2000, the
Two other instruments followed state instrument that has evolvedcean topography satellite will be shipped to
suit, passing their vibration, ther from the currently orbiting Like TOPEX/Poseidon, Jason-1Vandenbeg Air Force Base, Calif.,
mal vacuum and electro-magneticTOPEX/Poseidon-1 altimeter will be placed in a 1,336-kilometer for mating with the Delta-Il launch
compatibility tests in late May "When combined with data high (830-mile) circular orbit around vehicle. Launch is scheduled for

The Turbo Rogue space receiv from TOPEX/Poseidon, the Jason-the poles, inclined 66 degrees t(May 18, 2000.
er, built by Spectrum Astro, 1 data and potential follow-on mis Earth's equatorial axis, Kunstmanr  For further information about
Gilbert, Ariz., under contract to sions will give us 15 to 20 years ofsaid. The Jason-1 ground track wilthe  Jason-1  project, visit
JPL, will help ground controllers coverage of ocean currents and cirduplicate the DPEX/Poseidon-1 http://Jason-1.jpl.nasa.goM
determine Jason-1's precise loceculation patterns, and allow us toground track with each spacecraft
tion in space. The laser retroreflec greatly improve our ability to crossing the same ground point on -
tor array built under contract to model  ocean  topograpfly minute apart. The nearly identical PaSS|ngS
Goddard Space Flight Centevil Kunstmann said. "This state-of- orbits will allow validation of the
provide ground stations with a ref the-art altimeter incorporates theJason-1 instruments against the Robert Disney, 46, died of
erence point tget for laser track latest electronics and antenna techalready  calibrated = @PEX/ pancreatic cancer on June 29 at
ing measurements. Both are boun nologies at a substantially reduced?oseidon-1 instruments. Arcadia Methodist Hospital .
for Cannes in the near future, saiccost.” After calibration of the Jason-1  Disney had been an automotive
Gary Kunstmann, Jason-1 projec  Once the mission is under way instruments, the @PEX/ Poseidon- technician in section 6422 since
manager at JPL. Jason-1 will be tracked using a-het1 spacecraft will maneuver to anoth 1986.

Jason-1 is an oceanographwork of 50 ground beacons world er orbit to improve spatial and tem  He is survived by his wife, Jo
mission designed to measure se:wide. The onboard French radioporal resolution of the measure Anne, sister Linda, brothers Al and
surface topography and to monitoitracking  system, known as ments of the two spacecraft. FronFrankie. Services were held at St.
global ocean circulation. Mt this "DORIS," for Doppler Orbitography this vantage point, the spacecraiLuke’s Church in @mple Cityd
mission data, scientists should btand Radio-Positioning Integration bywill be able to "see" up to 66 degree:
able to improve global climate Spacecraft, uses the Doppler shift omorth and south of the equator Ruth Vivian, 69, a retired loan
forecasting and weather predictiorbeacon signals to accurately deter Every 10 days, the satellite will officer at the Caltech Credit Union,
models, assist meteorologists irmine the spacecraft's velocity andmake repeat passes over the sandied of breast cancer on July
monitoring worldwide climate allow spacecraft engineers to extrapregions of Earth and be able to pro8.Vivian worked at JPL from 1973
events such as El Nifios and L¢olate its trajectory with respect tovide uniform sampling of Earth's to 1988.

Nifias, and track the movement o'Earth. This will be used along with surface. The more advancec She is survived by her husband,
ocean eddies and severe marinthe Turbo Rogue Space Receiver an@ltimeter howevey will be able to Howard, a former JPL engineer

storms. The data are also beinithe Laser Retroreflector Array to measure ocean surface heights twho worked at the Lab from 1955-

used for applications such as shijmonitor the spacecraft's position.  an accuracy of about 2.5 centime 89, and children Doug, Linda and

routing and fisheries management  Spaceborne altimeter missionsters (1 inch), and return data with Susan, and grandchildren Elisa and
The satellite's primary sciencerequire very precise measurementfn hours after collecting it. BrianQ
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Monterey

Continued from page 5

hydrothermal vents, something
that visual imaging alone is unable
to determine with certainfyLane
said. “However by bathing them
more than 4,000 meters (13,20(with ultraviolet light, many aan
feet). The instruments are able tic molecules can be induced to-flu
acquire temperature data, videworesce in characteristic patterns.”
imaging and high-resolution digital ~ Once the technology has been
stills. This year we're also testing édeveloped and demonstrated to
new light source and spectrographwork at depths of 4,000 meters
ic instrument to see if we can gath (13,200 feet), the prote’external
er more information about the bac shell will be modified for use in
terial growth—what looked like sub-glacial lakes like Lakeogtok.
thin veils of jellyfish-like materi The design may also become a-pro
al—we observed last year arouniotype for a probe that could pene
the Lo’ihi vent.” trate Mars’ icy polar caps and
During their mission in the search for microbial life, or
South Pacific, scientists will use theexplore a liquid ocean thought to
French research vesselAtalante lie 7 to 8 kilometers (4.3 to 5
to test their instrument probe inmiles) below the icy surface of
several deep ocean volcanic ventEuropa.
Using a deep submersible callec  The Underwater dicanic \éent
. . . ... . Nautile, equipped with a robotic Mission is in its second year of
Posters highlight safety initiativezm ey uil piace the 1e2.cen development and is an extremely
timeter (56-inch) titanium tube low budget, fast-paced develop
The NASA Strategic Plan e« Safety for employees. NASA housing the instruments inside thiment. Much of the work is accem
states, "W& will conduct our busi and JPL will provide a safe andPitcairn, McDonald and éahitia plished by participants in summer

DUTCH SLAGER / JPL PHOTOLAB

Trish Smith-Araki, Occupational Safety Office manager
Director Larry Dumas display the Laboratory’

, and Deputy
s new safety poster .

ness with an enhanced fervor forealthful workplace.

safety". As part of the agency's

ment and all its assets.
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LETTERS

On behalf of the Disney family | would like to personally thank
each and everyone of you for your love and support during this
most difficult time in our life. Bob was very proud of his job at
JPL. He always spoke of the friends he made there and | know
you were all very special to him. Remember Bob with laughter
and love as he would want you to remember him. God bless
each and everyone of you, and keep you all in His care always.
With much love and friendship,

Jo Anne Disney
Qaaa

Queen Allen's family would like to thank her friends, colleagues,
and co-workers for their support and prayers during her long ill-
ness, and for the lovely floral arrangement and expressions of
sympathy after her passing. We love and miss Queen dearly, and
it softens our sadness to know how loved and appreciated she

was by her JPL friends.
Wayne Allen (Queen's son) and Family.

FOR SALE

BABY BED, natural wood, bought in Japan, exc. cond., $60.
626/585-1858.

BABY ITEMS, crib w/mattress, bassinet, swing, playpen, and a
few odds and ends, $100 for all. 626/446-2989, before 9 pm.
BASEBALL CARDS, unopened sets of Post Cereal brand base-
ball cards from 1992 thru 1995, $15 per set or all 3 for $30.
626/332-2682, Steve.

BEDROOM FURNITURE, complete set,

Italian white lacquer,

Cal King bed with

mirror headboard, two matching night stands, dresser with mirror,
$350/0bo. 548-5082.

BICYCLE, girl, never used, bought new for $115, $75/obo.
323/221-8620.

BICYCLES, Specialized 1991 ALLEZ, 23 inch (58.4 cm) carbon
fiber frame, Suntour 12 speed shifters, very light and stiff, choice
of triathlon or standard drop bars, Lock pedals. $350 firm; Fuji 12
speed, medium size, good condition, aluminum wheels, Suntour
shifters, $90 firm. 626/794-0886, Ted

BREAD MAKER, Hitachi, extra large loaves, like new, original
box, sold for $349, now $100/obo. 891-6836, Steve.

BUNK BED, kids twin size, blue metal frame w/ 1 twin mattress,
$175/obo. 909/393-9586.

CHINA SET, 60-pieces, $70/obo. 909/592-0780, Ana.
COMPUTER, Amiga with monitor, $50. Printer, Brother Daisy
Wheel, $30, both working. 626/397-7065.

COMPUTER, Mac Il FX, Conner 140 MB HD, 780 kB 3.5" FD,
1.4 MB 3.5 " FD, 20 MB RAM, System 7.5.3, 32-bit addressing,
14" color monitor (16 colors), Global Village Teleport 33.6
fax/modem, Netscape Communicator, $100, 541-0062.
COLLECTABLES, McDonalds international bears set, $25;
McDonalds '99 beanie baby set, 12 in set, $35; baseball or foot-
ball cards 200 assorted, major players, stars, inserts, rookies,
specify team or player and they will be inserted, $20; auto-
graphed 8x10 Randy Moss rookie of the year w/cert of authen-
ticity, $75. 626/914-6083.

DESK, 4 drawers, excl. cond., w=45"x d=23"x h= 29", $49.99.
626/574-3961

DINING ROOM FURNITURE: cherry wood server from Ethan
Allen (Georgian Court Collection), dimensions 40"x21"x34", exc.

condition, $825; matching wall-mounted shelf, $45. 626/577-
8107.

DINING ROOM FURNITURE, table & 6 chairs, table in good con-
dition 72"x46" 6 chairs (4

need re-covering) but in good shape, $150. 541-9655

DINING ROOM FURNITURE, cherry wood server from Ethan
Allen (Georgian Court

Collection), dimensions 40"x21"x34", exc. condition, $825;
matching

wall-mounted shelf, $45. 626/577-8107.

ENCYCLOPEDIAS, full set plus bookcase, $40. 626/791-8848.
EXERCISE EQUIPMENT, Weslo pursuit 600, very good condi-
tion, original price $179, will sell for $50;

stair stepper, $10, will deliver to lab if necessary. 626/345-0079.
FAX machine, Ricoh FAX20E, with paper rolls, works well, $50.
891-6836, Steve.

FURNITURE, bedroom, heavy hand-carved cedar, chest of
drawers, 2 night stands and a headboard, $150/0bo. 790-3390,
Marj.

FURNITURE, vg. cond., queen sofa sleeper, $200; chair $75;
solid oak rectangular coffee table $100; end table $75; lamp $25;
bakers rack $250. 957-4770

FURNITURE, oak, tall bookcases, glass-front bookcase,
TVIVCR stand, stereo cabinet, CD/VCR storage cabinet, chil-
dren's bed frame, $50 each; 5-drawer dresser, $40; suspended
rocker, $40; TV turntable, $10. 710-7694, or bbanerdt@concen-
tric.net

FURNITURE, excellent condition, all less than 2 years old: Glass
dining room table, $100; coffee table, $65; glass buffet stand,

Continued on page 8
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$25; black TV stand, $30; black stereo cabinet with glass door,
$60. Older: 4 kitchen vinyl chairs, $20. 626/398-1114, leave
message.

FURNITURE, baby, Graco swing set with bassinet $40, crib
rocker $10, Baby Bjorn carrier, $25.

323/342-0607, Grace.

GARAGE SALE, Sat. & Sun. July 17-18, 4808 Mately Rd., signs
on Foothill Blvd., clothes, toys and useful items. 248-4790.
GOLF CLUBS AND BAG, woman's, used, excellent for begin-
ners, $50/obo; TORCHES two lamps (6' tall, black) $10
each/obo; foldable chair, $10. 626/564-1225, Francois.
JUICER, Champion (w/ attachments and book), Avocado, works
well, Orig. $269, now $50. 891-6836, Steve.

MODEM, Apple Geoport adapter fax’modem, Model M1694
express for power mac, $25. 541-0062.

MODEM, ext. USR 28.8, $50; Cardinal 33.6 $25; USR Courier v,
everything, $150. 626/781-1779.

PHOTOGRAPHS 40"x30" color, framed, two tall-ship pictures
taken by a professional photographer, very good condition, one
of a Spanish tall ship in the San Francisco bay, one of a German
tall ship near Puerto Rico, $70/each, $120/obo for both.
626/568-8298.

PICTURE FRAMES, three made of brass, 22" x 28". $6.00 each
, all 3 $15.00 /obo. 626/568-8296.

PRINTER. Xerox Diablo 630 daisywheel with print wheels/rib-
bons, excellent condition, works great.

$10/0bo. 626/568-8298

REFRIGERATOR, small, personal size, 10 cu. ft., Kenmore, 2 yr.
old, clean, vg. cond., $100. 626/345-0079, Albert.

SHOES, Ballet and Tap, children's size 12, excellent condition,
$5 (ballet) and $10 (tap). 626/794-0081, Bonnie.

SOFTWARE, Jeopardy ($15), Eudora 4.0 ($5), Unopened 1999
Yellow page USA 14 million listings, major search capabilities,
$9) Photo studio special edition ($9), Macafee anti virus Suite
($19, orig. $79), Compton encyclopedia ($9), Photo Studio ($9),
Bruderbund Multimedia Application Bible CD($15), American
Greetings Card creator (15), Draw Print Studio (Premier edition
with 33K clip art $19), New Snappy 3.0 Video Capture System
($39), 366-6134.

STAR TREK ornaments, 1993 Enterprise, 1994 Klingon Bird of
Prey, 1995Romulan Warbird, $40 each. Also unopened box of
25th Anniversary Star Trek cards, $30. 626/332-2682, Steve.
TABLES, glass, four 2-shelf tables with brass feet, three make
up a coffee table (one round 2.5ft dia, two "half-moon"), fourth is
a round end table (2.5ft diameter), $125/obo. 909/592-0780,
Ana.

TELEVISION, RCA ColorTrak, 25" screen, attractive cabinet,
rotates on base, overall dimensions 34"x19"x30", good condi-
tion, $40; indoor TV antenna (rabbit ears), rotating type, RCA, vg
condition, $10. 626/577-8107.

TENNIS RACKET, Prince Magnesium Pro, never been used,

NOTICE TO ADVERTISERS
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that the qualifying person(s) placing the ad b
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w/cover $28. 626/441-8572.

WASHER/DRYER, Amana, washer, elec., runs very well, $50;
dryer, 3 mo. use, $400. 790-6764.

WEDDING DRESS, excellent condition, used once, kept a in
garment bag, white straight dress with long sleeves, has a bow
in the back, must see, $40/obo. 626/568-8298

WHIRLPOOL TUB, beige, with all hardware, 40" x 60", 32" deep,
$150. 249-6786

VEHICLES / ACCESSORIES

'87 BMW, 325i 6¢yl, 4drs, auto, all pwr, a/c, AM/FM cassette,
sunroof, cruise ctrl, 106K miles, runs great, $4600. 626/568-
3153, 8pm-lam.

‘83 CADILLAC SEVILLE, 4 dr., sedan, 102k mi., sunroof, metal-
lic beige, mint condition, $2200/obo.

323/254-0620, Liz.

CAMPER SHELL, cab high, fits 1993 Ford S/B, excellent condi-
tion - in storage, reverse mounted sliding rear window, black w/
gray carpet inside, $365/0bo. 626/358-3730.

‘88 DODGE Aeries, 4 dr., vg. cond., $2300. 626/446-8551.
ENGINE, Cadillac (will work in 91-95), new factory crated; 4.9L.,
V-8, $1300/obo. 515-5761.

'92 FORD Escort LX, 4dr, 5 spd., burgundy w/brown interior, a/c,
pwr locks/windows, —am/fm/cassette, 85K miles, new tires,
$4,800/0bo. 248-2561.

'97 GMC Sierra SL Pickup 1500 1/2 Long Bed. V6, autotrans
w/OD, dual airbags, ABS (4 wheel), AC, CC, AM/FM Stereo
cass., 34 gal fuel tank, bed liner & shell, emerald green, excel-
lent condition, 21,800 mi., $16,500. 626/798-5596

'85 HONDA Shadow, 700cc., V-Twin, shaft drive, automatic valve
adjustment, 6 speed (w/overdrive), water cooled, excellent tires,
low maintenance, reliable, good condition, red and black,
includes street fairing and Tourmaster saddlebags, $1,500.
626/794-0886, Ted.

'96 LEXUS 400, 4 dr., 29k miles, V-8, fully loaded, Nakamichi
audio, $34,500. 790-5195.

'88 MITSUBISHI Mighty Max, pick-up truck, 2wd, 2.6L, macro
cab, rack over cab for long loads, $2,500/firm. 956-6603

'65 MUSTANG, 289 engine, 4-spd. standard, primer color, sus-
pension and engine have been replaced, needs starter and fly-
wheel, $1300/obo. 323/262-7685

'95 NISSAN Maxima SE, auto, fully loaded, spoiler, fog lamps,
alloy wheels, exc. cond, $10,500. 241-0872.

‘94 OLDSMOBILE Cutless Sierra, 4 dr., 4 cyl., 42k miles, $7500.
547-3975.

'97 PLYMOUTH Grand Voyager SE, 7 pass/5 dr, auto, dk.grn.,
55K mi., loaded, keyless entry, CD/8 spkrs, cc, airbags, front/rear
AIC, sep driver/pass, temp cntrls, tinted, roof rack, excInt cond,
all records, Blu Bk $21K, sell for $14,900/0bo. 626/836-4960.
'87 TOYOTA Celica GTS, silver, very clean, extras, 103k miles,
must sell, $4500/o0bo. 248-8591.

'86 YAMAHA FZ 750, 36K miles, original owner, great bike, vg.
cond., $1,600. 345-0075, Albert.

WANTED

NEWBORNS/TODDLERS, local child care services, licensed
over 15 years. 352-5793, Dee Dee.

listed as an owner on the ownership documentspace INFORMATION/memorabilia from U.S. & other coun-
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tries, past & present. 790-8523, Marc.

TRUCK, mid to full size with extended cab, older truck ok,
good/excellent condition, V6 or better, will pay b/t $6,000 to
$7,500. 626/355-6558.

FREE

PLATE GLASS, 1/4", 64 3/4" x 43". 249-6786.

A LITTER of Dalmatian puppies rescued from a home in
Victorville, all are dewormed, flea free, are being house trained,
available for adoption now. 626/796-3378.

ORANGE Tabby kitten found, needs a good home. Flea free,
dewormed, litter trained. 626/796-3378.

FOR RENT

ALTADENA, furn. room w/cable TV, plus share 3-bd. quiet hilltop
house, pool, view, 5 patios, all amenities incl. laundry, kitchen,
etc., off-str. parkg. spot, 3 mi. JPL, smoking OK, should like clas-
sical music, $500/incl. util., + deposit. 626/794-1050, after 7 p.m.,
Harry.

ALTADENA, attached studio apt., 2 miles to JPL., beautiful yard,
area for gardening, all utilities included, $500/month. 626/798-
0329.

CANOGA PARK, house, 2 bd, 1ba, garage, laundry hook up,
large yard, 40min/JPL, $800/mo. + util. 626/791-9049, Suzi.
CLOSE TO JPL, furnished room/bath w/view in lovely home,
quiet area, use of washer/dryer, garage and swimming pool, 7
miles from JPL, utilities paid, non-smoker, $425/mo. 323/256-
0535.

MONTROSE, two story townhouse style, 3 mi. to JPL, 2 bd., 1.5
ba., stove, refrigerator, dishwasher, garbage disposal, a/c; $750
+ $300 security deposit. 310/470-3330.

NORTH ALHAMBRA, large one bedroom duplex in good resi-
dential area, 700 square feet, clean, carpeted, one car garage,
stove, window air conditioner, water, trash and gardener provid-
ed, $625/mo. 683-9935 eves.

PASADENA, room for rent in 3br., 3 ba., apt, share with 2 male
students, avail immed., fully furnished, a/c, laundry, parking, 2
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mi. from PCC & Caltech, $425/mo. + 1/3 util. 626/351-9641.
SOUTH PASADENA, fully furnished studio apt, nice area at 1718
Huntington Dr, between Marengo and Milan sts., car space, laun-
dry facilities on premises, utilities paid, Non-smoker, no pets.
$565/mo. 626/792-9053, Marilyn.

REAL ESTATE

ALTADENA, 3 br., 2 ba., view to ocean, 3/4 acre, exclusive area,
10 min to JPL or Caltech, grafsoft@thegrid.net or 759-8953.
BIG BEAR, new cabin 2 blocks from lake, 2 bedroom, 2 bath,
mud/laundry room, $129,000. 909/585-9026.

LA CANADA, 3 bd., 2 ba., family rm., newly refurbished inside,
new landscaping, $399K. 244-8253.

PASADENA, townhome built in 1998 near Rose bowl (3.5 miles
from JPL), in a gated community, approx., 1,400 sq.ft, 3bd,
2.5ba, 2-car attached garage, alarm, ceiling fans w/lights in all
bedrooms, covered balcony off the master bedroom, wood floors
everywhere, all Corian counters, large enclosed backyard fully
landscaped with automatic sprinkler system, palm/fruit trees.
pool, Jacuzzi, basketball court, $275,000/0bo. 626/568-8298.
SUNDLAND, Shadow Hills, horse ranch, lease-buy option, 5.5
acres of rolling hills, spacious, 4 bd., 3 ba., 20 avocado trees, 3
horse corrals, quiet, $50,000 purchase/credit; rent $2,100/mo.
626/584-6526.

TEHACHIPI, custom house, 2600 sq. ft., 3 bd., 2 ba., 2 car
garage, Dutch barn, panoramic views, Ir, dr, 2.5 acres, many oak
trees and pines, omc, $155,000. 626/794-5858.

VACATION RENTALS

BIG BEAR, cabin, quiet area near village, 2 bd., sleeps 8, com-
pletely furnished, F/P TV/VCP, $75/ night. 249-8515.

BIG BEAR, cabin, near lake, forest, shops, golf, Zoo, fully fur-
nished, TV, VCR, BBQ, Fireplace, sleeps 6, JPL disc., rate from
$65 per night. 909/599-5225.

BIG BEAR LAKEFRONT, 1 bd, 1 ba., condo, sleeps 4, full
kitchen, gym, Indoor pool, Jacuzzi, BBQ areas, Oct. 22-29,
$75/night. 323/296-6641.

BIG BEAR LAKEFRONT, luxury townhome, 2 decks, tennis,
pool/spa, beautiful master bd., suite, sleeps 6. 949/786-6548.
BIG BEAR, 7 mi. from slopes, full kitchen, f/p, 2 bedrooms, 1
bath, sleeps 6, reasonable rates; 2 night minimum, no smokers,
no pets, exc. hiking, biking, fishing nearby. 909/585-9026, Pat &
Mary Ann Carroll.

CAMBRIA, ocean front house, sleeps up to 4, excellent view.
248-8853.

HAWAII, Kona, on 166 feet of ocean front on Keauhou Bay, pri-
vate house and guest house, comfortably sleep 6; 3 br., 2ba.,
rustic, relaxing and beautiful; Swimming, snorkeling , fishing,
spectacular views, near restaurants, golf courses and other
attractions. Space available after September 22. 626/584-9632.
HAWAII, Maui condo, NW coast, on beach w/ocean vw., 25 ft. fr.
surf, 1 bd. w/loft, compl. furn., phone, color TV, VCR, microwv.,
dishwasher, pool, priv. lanai, slps. 4, 4/15-12/14 rate: $95/nite/2,
12/15-4/14 rate: $110/nite/2, $10/nite/add’l person. 949/348-
8047.

LAKE TAHOE NORTH SHORE, only two summer weeks left--
extra special discounts for last week of Aug. or first week of
Sept., 2 bd., 2-1/2 ba., sleeps 6-7, private sandy beach, pool,
great location, all amenities, great hiking, kayaking, river rafting,
bike trails, 2 miles to North Shore casinos, JPL discount.
626/355-3886, Rosemary or Ed.

MAMMOTH condo, studio + loft, 2 ba., fireplace w/ wood sup-
plied, Jacuzzi, sauna, game rm., color CB. TV/VCR, full kitchen
w/microwave, terrace, view, amen., low summer rates. 714/870-
1872.

MAMMOTH, Chamonix condo, 2 bd., 2 ba., sleeps 6, fully
equipped elec. kitchen, microwave & extras, fireplace, cable TV,
VCR , FM stereo, pool & sun area, o/d Jacuzzi, sauna, game,
rec. and laundry rms, BBQ area, conv. to shops, hiking, summer
events, daily/weekly rates. 249-8524.

MAMMOTH, Snowcreek, 2 bd., 2 ba., + loft, sleeps 6-8, fully
equipped kitchen incl., microwave, D/W, Cable TV, VCR, phone,
balcony w/view to mtns., Jacuzzi, sauna, streams, fishponds,
close to Mammoth Creek, JPL discount. 626/798-9222 or
626/794-0455.

MAZATLAN, 7 nights, wk. of Oct. 11-18, 1999, Pueblo Bonito
Resort on the beach, 1br., sleeps up to 6, partial kitchen, airfare
not included, $750. 626/917-0231, Dwaine.

LAKE TAHOE SOUTH KEYS, waterfront home, 4-bd./3 ba. (1
bedroom & living room upstairs - handicap access fair) sleeps
12+, fireplace on two levels, decks overlooking private dock & ski
lifts, gourmet kitchen, bicycles, 20" sail & paddle boats, 3 color
TVs, VCR, stereo with tape & disk , assn. indoor & outdoor pools,
hot tub & beach; 8 lighted tennis courts, 10 min. to skiing, casi-
nos, golf, one hour to Western Sierra wine country, $1,095/week
for high season [15 June to 15 Sept; 22 November to 1 March];
$495/week low season, plus cleaning fee of $90, 3-day mini-
mum. 626/578-1503, Jim Douglas.

OCEANSIDE, on the sand, charming 1 bd. condo, panoramic
view, walk to pier or harbor, pool, spa, game rm., sleeps 4.
949/786-6548.

PACIFIC GROVE house, 3bd, 2 ba, fp, cable tv/vcr, stereo/CD,
well-eqpd kit w/microwave, beaut. furn, close to golf, beaches, 17
Mile Dr, aquarium, Cannery Row, JPL discnt. 626/441-3265.
ROSARITO BEACH condo, 2 bd., 2 ba., ocean view, pool, ten-
nis, short walk to beach on priv. rd., 18-hole golf course 6 mi.
away, priv. secure parking. 626/794-3906.




